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Indian Standard 

SPECIFICATION FOR 

INTERNAL MICROMETERS 

( INCLUDING STICK MICROMETERS ) 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institu- 
tion on 1 December 1964, after the draft finalized by the Engineering 
Metrology Sectional Committee had been approved by the. Mechanical 
Engineering Division Council. 

0.2 This standard is intended primarily to specify standards of accuracy. 
Requirements in respect of design have been included only where the 
features of design have a definite bearing on the initial accuracy of the 
instrument and on the maintenance of that accuracy, or where they have 
a bearing on the facility with which the instrument may be used. It has 
been appreciated that an adequate degree of rigidity in the assembled 
micrometer is essential if sensitive measurements are to be made. Hence, 
imther than impose, upon the manufacturer any requirements relating to 
design and construction, it is considered preferable to include some form 
of practical test, thus leaving the manufacturer complete freedom to 
evolve the design he considers most suitable. A suggested method of teit- 
ing has been included in Appendix A. 

•J While preparing this standard considerable assistance has been derived 
firom B. S. 959 : 1950 'Internal micrometers' issued by the British Stand- 
ards Institution. 

0*4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result ota test or analysis, shall be rounded off in accordance with 
IS : 2-1960^. The number of significant plites retained in the rounded 
oflf value should be the same as that of the specified value in this 
standard. 



SECTION A INTiRNAL MICROMETERS 

1. SCOPE 

1.1 This section applies to internal micrometeriof a measuring range up 
*Bulef for round ing off nuoMrioal valuM ( rtviud). 

3 
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to 600 mm comprising a measuring head, extension rods with or without 
spacing collars and, in the smaller sizes, a handle ( 9e€ Fig, 1 )• 
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¥tK I KoxxtreakATinai oy lyraairAL KsoaoMaTsa 

2. MATERIAL 

2.1 yLmamtimg Hand — The body of the meaiuring head shall be of a 
suitable Quality steel. Its spindle and terminal measuring Tace shall be of 
high graae tool steeL 
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2.2 The rods and the spacing collars shall be made of good quality steeK 

3. DIMENSIONS AND ACCURACIES 

3*1 The radius of curvature of the measuring face shall be slightly less 
than one-half of the smallest measuring range of the micrometer. 

3.2 The micrometer screw shall have a pitch of 0*5 mm and shall satisfy 
the requirements specified in IS: 4218-1967*. It is recommended that 
the threads of the screw and nut be truncated so as to confine contact to 
the flanks of the thread. 

3.3 The diameter of the graduated edge of the thimble ( dimension A in 
Fig. 2 ) should be not less than 10 mm, 

3.4 It is recommended that for ease of reading, the angle of bevel of 
thimble ( angle a in Fig. 2 ) should be 15*, but in no case shall this angle 
be more than 20"*. 




FlO. 3 MXAfUBSIflRfT or DitTAlfCB FBOM BaBBBL TO RXADIKO BlTP OV 

OaADUATIOlf 

3.5 The distance from the barrel to the reading end of the graduation on 
the thimble ( dimension B in Fig. 2 ) shall not exceed 0*4 mm* 

3«6 All graduation lines on the thimble and the barrel shall be clearly cut 
and shall have a width of not less than 0-15 mm and not more than 
0-2 mm. 

3.7 The thimble shall be graduated with 50 divisions, each representinff 
0*01 mm, and numbered at 0, 5, 10, 15, etc, up to 45. The barrel ihaU 
bear a longitudinal fiducial line which shall be graduated in 0*5 mm in- 
tervals and shall be parallel to the axis of the spindle. The graduatioQ 
on the barrel shall be in two parts, namely, one above the reference line 
and the other below. The graduation above the reference line shall be 
graduated in 1 mm intervals. The first and every fifth graduation shall 
be long and numbered 0, 5, 10, 15, 20 and 25. The lower graduations 

•ISO metric tcrew thrcAcU. 
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shall be graduated in 1 mm intervals, but each graduation shall be placed 
at the middle of the two successive upper graduations to read O'D mm. 
They shall not be numbered ( see Fig. 3 ). The 5 mm increment lines 
shall be distinguished from both of these by their greater length. The 
thickness of the graduation lines shall be 015 to 0*20 mm. 
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Fio. 3 Gbaduations on Barbel 
3.8 Accvimcy 

3A1 When tested at the standard reference temperature of 20*C, each 
measuring head with its associated extension rods and collars, if used, shall 
conform to the limits of error given in Table I , when the thimble reading 
is zero, 

TABLE 1 A€X2yRAGY OF MICROMETER UNIT 

MBASumnro Baicob 
mm 

S5 op io «nd inolading 150 

Above 160 „ ^, „ 300 

., 800 „ „ „ 460 

., 460 „ .. ., 600 



3A2 The error in traverse of the micrometer screw as shown by readings 
on slip gauges shall not exceed 0003 mm, whether errors are progressive 
or periodic in character ( foi method of test, see Appendix A ). 

4. GENERAL REQUIREMENTS 

4.1 The measuring face of the anvil shall have a hardness of not less than 
800 HV ( 63-5 HRC ). It is desirable that the measuring face be tipped 
with tungsten carbide or other suitable hard material or be faced with a 
deposit of hard chromium. 

4«2 The micrometer shall be supplied with the screw lubricated with a 
thin» liffht, non-corrosive oil, and in this condition, the screw shall run 
smoothly throughout the length of its travel. It shall be possible either 
by means of an adjusting nut or by other means, to arrange for the thimble 
to be sufllkiently tight for the micrometer to retain its reading after 
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being set. There shall be no perceptible backlash between the spindle screw 
and nut. 

4.3 When the micrometer is at its maximum reading, there shall be full 
engagement of the nut and micrometer screw. 

Note — It i« recommended that the travel of the micrometer be continued for at 
iMkSt one turn of the screw beyond each end of the graduated scale on the barrel. 

4*4 A means shall be provided for compensating for wear between the 
•crew and nut. A suitable spanner or key shall be provided for this adjust- 
ment 

4.5 For ease of reading, the surfaces of the thimble and barrel should have 
a dull finish and the graduation lines should be blackened. 

4.6 Extension Rods — Suitable extension rods shall be included to enable 
any measurement to be made throughout the range specified for the set, 
spacing collars being used wherever necessary. Each rod may incorporate 
its own measuring anvil; alternatively, the rods may take the form of dis- 
tance pieces to which a separate common anvil piece may be fitted. The 
method of assembling the extension rods with the measuring head shall be 
fimple, positive and accurate. In order to facilitate the assembling of the 
imtrument for any desired range of measurement, it is recommended that 
each rod should have marked upon it the range of measurement for which 
it is applicable. It is also recommended that in each joint of the 
aiicmbly, one of the abutting faces should be provided with dirt clearance 
grooves. 

4.6.1 Each measuring face shall be hardened to give a hardness of not 
less than 800 HV ( 635 HRC). It is desirable that each measuring fiicc 
be tipped with tungsten carbide or other hard material. 

4,6»2 Each measuring face and each contact face shall be finished by lap- 
ping. All sharp edges shall be removed. The extension rods should be 
fitted with conveniently placed finger grips of heat- insulating material. The 
faces shall be suitably protected against damage. 

4.7 Spacing Collars — The ends of the spacing collars shall be well fini- 
shed, preferably by lapping, in such a manner that the end faces are flat 
and mutually parallel and square to the axis. All sharp edges shall be 
removed. At feast one face of each spacing collar shall be provided with 
dirt clearance grooves. 

4^ Adjustment — Each micrometer shall be provided with means for 
adjusting the zero setting. The means of adjustment shall be such that after 
rcfcttinff, the parts are secured, and the original accuracy of the instrument 
is not impaired. Suitable spanners or keys shall be supplied for this 
adjustment. 

NoTB — In micrometer setfl In which ectch extension rod has its own measuring 
U^t a tuitabie adjustment for zero setting shall be incorporated in each extension 
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rod» M for •x*mpld» th* atUohmont of the snvil bj ma«n« of m fHoiion-tl|^l Aim 
pitch ihrMd. For such typ««» U it reoomnMxuied th«t there ahoald be no adjust- 
ment on the micrometer head. In micrometer eete in which the extension rods 
take the form of dtstsnoe pieces to any one of which is added a separate common 
anvii piece* the adjustment for aero sslting may be incorporated either in the an^il 
piece or in the measuring head. 

4,9 RigkUty — When the micrometer it assembled, using any combina- 
tion of extension rods and spacing collars, and this assembled unit is sup- 
ported at fts ends as shown m Fig. 4, the deflection of the mid-point under 
an applied load of 0*5 kg sl^U not exceed 005 mm for an assembly 
150 mm long with an increase of 0*05 mm for each increase in the length 
of 25 mm ( the maximum deflection fpr an assembly 1 m long is 1*75 mm). 



0*5 kg 



■CHEDjj 



Fio. 4 Am.ioATioir of Load nr Txrmro torn Rioxditt 



4.10 Eadi micrometer set for the naeasuring range 25 to 50 nmi shall be 
supplied with a suitable detadiable handle; the inclusion of i handle in 
nucrometer seU, for larger ranges of measurement, shall be optional. 

5. MARKING 

5.1 Each measuring head and component in a set shall have legibly and 
permanently marked upon it, in characters not less than 1 mm hi^, a 
common serial number. The measuring head shall be similarly marked 
with the manufacturer's name or trade-mark. 

5.1.1 The internal micrometers may also be marked with Standard 
Mark. 

5.2.1 The use of the Standard Mark is governed by the provision of 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 
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6. FAGKING 

6*1 As a protection against the climatic conditions, each measuring heaul 
than be coated with a suitable thin, non-corrosive light oil and shall be 
teoirely wrapped; each extension bar, collar and handle shall be coated 
with a hard-arying lanolin, or other suitable anti-corrosive preparation. 

6«2 Each micrometer set shall be supplied in a suitable protective case or 
box in which there is a separate compwirtment for each component. The 
case or box shall be so designed that when it is closed, the components can- 
not become displaced » 

SECTION B STICK MICROMETERS 

% SCOPE 

7»1 This section applies to stick micrometers, which are designed for 
the measurement of longer internal lengths and comprise the following 
parts: 

a) A 150-nun or 300-mm micrometer unit fitted with a micrometer 
of 25 mm range and having rounded terminal faces, and 

b) A series of extension rods which together with the micrometer 
unit, permit of a continuous range of measurement up to the maxi- 
mum length required. 

8. NOMENCLATURE 

S.1 For the purpose of this standard, the nomenclature given in Fig. 5 ihaU 
apply. 

9. DIMENSIONS AND ACCURACIES 

9,1 The radius of curvature of the terminal (aces of the micrometer unit 
shall be slightly less than one^half of the smallest measuring range of the 
micromieter unit. 

9*2 The abutment faces shall have minimum radial width of 2 mm. The 
abutment faces shall be lapped flat and parallel to each other and shall be 
normal to the axis of the rod ( defined as the line joining the centres of the 
fini*^^^ ends) to within 0005 mm across their diameters. The screw joints 
shall have threads of 0*5 mm pitch according to 18:4218-1967* 

9.3 UTtfrif Rod — The extension rod shall be hollow and shall have a 
m jyiimiim external diameter of 14 nun. The extension may be of two 
designs: 

As illustrated in Fig. 5, and 

As illustrated in Fig. 6. 

^iSO Attric icrsfw thrMdi . 
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This type contitts of length standards which are mounted in protec* 
tive bushings. When combined the contact (aces come together under 
constant pressure. The measurement is not thus affected by heavy or light 
t^tening of the screw. 

9«4 The micrometer unit, with terminal piece in position, shall record 
correctly throughout its range to within ± 0005 mm. 

9Ji The lengths of the extension rods shall correspond with their nominal 
sixes at 2(fC within the following tolerances: 

Nominal Length 

mm 
Up to and including 75 
Above 75 up to and including 150 

M 150 „ „ „ „ 300 

M 300 „ „ ,. „ 600 

f, 600 „ „ „ „ 1200 

9Ji Gsqp Setting Gmogea ( see Fig. 7 ) — Gap setting gauges, if supplied, 
shall have a gap of cither 160 mm or 310 mm, according to the length of 
the micrometer unit, the j)ermissiblc errors on the length of the gap being 
:t 0*003 mm and ± 0006 mm respectively. The faces of the gap shall be 
lapped flat to within ± 0*003 mm. 
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Fio. 7 Oat Sbttino Gauoi 

10. GENERAL REQ][JIREMENTS 

10.1 The ternunal and abutment faces of the stick micrometer inclusive 
of the extension rods shall have a hardness of not less than 800 ffV 
( 63*5 HRC) And the abutment faces not less than 700 Hy ('59 HBC ). 

]0«2 There shall be suflicicnt play between the external and internal 
threads of the joint to permit the abutment faces of the various parts of 
the micrometer to butt together solidly. The female thread shall be of 
basic size, the necessary freedom being secured by a reduction of the 
diameter of the male thread. 
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t$3 All exteiuion rods over 50 mm in length shall be provided with heat* 
iniuUting sleeves, 

IM The micrometer head shall incorporate a means of adjufting the 
zero setting. 

193 When a 2-metre length of the micrometer is assembled, using any 
combination of rods, and this assembled unit is supported at its ends as 
shown in Fig. 4, the deflection of the mid-point under an applied load of 
OS kg weight shall not exceed 4 mm. 

10.5.1 When lengths of between one to four metres arc assembled for 
use, the unit shall be supported at least at the ends and in the centre. 
For lengths over four metres, the unit should be supported at regular in- 
tervals and the maximum separation between the supports should not 
exceed 2 metres. Failure to support may result in damage to the instru- 
ment, as well as inaccurate readmgs. 

IQji A suitable case shall be provided for each micrometer set. 

11. MARKING 

11*1 The micrometer unit shall be marked with the length of measurement 
and the micrometer head and each extension rod of a set phadl be legibly 
and permanently marked with a common indentification number. The 
miicrometer unit shall be similarly marked with the manufacturer's name 
or trade-mark. 

11.1.1 The stick micromete)^ may also be marked with the ISI Certifica- 
tion Mark. 

I^OTB — Th« use of the ISI Certification I4«rk it governed by the provisiont of the 
Indian Standards Institution ( Certi fi ca t ion Marks ) Act and the Rules and Rcffulations 
made thereunder. The ISI Mark on products corered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that standard under a well-defined system of inspection* testing and quality control 
which is devised and sup«9rvised by ISI and operated by the producer. ISI marked 
products are also continuously checked by ISI for conformity to that standard as a 
Kirther safeguard. Details of conditions under which a licence for the use of the 181 
Certification Mark may be granted to nunufacturen or processors, may be obtainod 
from the Indian Standards. Institution. 

ir PACKING 

12*1 As a protection aninst climatic conditions, each measuring unit shall 
be coated with a suitable thin, non-corrostve li^ht oil and shall be securely 
wrapped; and each extension rod and gap settmg gauge, if supplied, shall 
be coated with hard-drying lanolin or other suiuble antt<orrosive ptepara- 
tion. 

12 
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APPENDIX A 

( Clauses 0.2 and 3.8.2 ) 

METHOD OF TESTING INTERNAL MICROMETERS 

A-1. The checking of the accuracy of internal micrometer readings is best 
carried out in two parts, namely, ( a ) determining the accuracy of the tra- 
verse of the measuring head, and ( b ) determining the accuracy of the over- 
all lengths when the measuring head, set to zero, is associated with the 
various extension rods in turn. 

a ) To test the traverse of the measuring head, it is convenient to 
clamp it in a vee-block with its axis in line with a sensitive indicator, such 
as a 0001 mm dial gauge. The indicator is fitted with a flat contact 
face which is juxtaposed to the rounded contact face of the measuring head. 
The latter is set initially to read exactly zero and a slip gauge 2 mm longer 
than the travel of the measuring head is inserted between the two con- 
tact feces. The indicator is then also set to read zero. To test the accuracy 
of the reading of the head at any point, it is set exactly to that reading and 
the initial size of the slip gauge is reduced in length by the value of the 
reading. Any error in the reading is then revealed by a corresponding 
departure of the indicator pointer from its initial zero position. 

It b usual to test a measuring head at a number of readings along 
Its traverse, and in order to check not only the progressive but also the 
periodic errors, it is convenient to test at the following series of readings: 

T&AVKL OF SkRIKS OF RXADINOS 

MicmonrxK ram 

Scmxw 

mm 

5 

6 

ID 

13 
25 

b ) The accuracies of the various overall lengths can be conveniently 
determined by means of a vertical comparator consisting of a flat, horizon- 
tal base plate over which is supported a sensitive indicator having a flat 
contact face set accurately parallel to the base plate. Having fixed the indi- 
cator at a height to suit the overall length to be measured, its reading is 
noted when the internal micrometer is passed under it in the maximum 
position. 

A comparative reading is then taken on an accurate length gauge of 
the same nominal size. From these two readings and the known size of the 
gauge the desired overall length is readily determined. 

13 
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